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TAU Performance Systems Goals

e Multi-level performance instrumentation

* Multi-language automatic source instrumentation
« Flexible and configurable performance measurement
« Widely-ported parallel performance profiling system

« Computer system architectures and operating systems
 Different programming languages and compilers

e Support for multiple parallel programming paradigms

* Multi-threading, message passing, mixed-mode, hybrid
« Support for performance mapping
» Support for object-oriented and generic programming

« Integration in complex software systems and applications
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Definitions — Profiling

* Profiling

* Recording of summary information during execution
 inclusive, exclusive time, # calls, hardware statistics, ...

» Reflects performance behavior of program entities
 functions, loops, basic blocks
 user-defined “semantic’ entities

* Very good for low-cost performance assessment

» Helps to expose performance bottlenecks and hotspots

* Implemented through
» sampling: periodic OS interrupts or hardware counter traps
* instrumentation: direct insertion of measurement code
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Definitions — Tracing

e Tracing

* Recording of information about significant points (events) during
program execution

* entering/exiting code region (function, loop, block, ...)
» thread/process interactions (e.g., send/receive message)

Save information in event record
¢ timestamp
* CPU identifier, thread identifier

« Event type and event-specific information

Event trace is a time-sequenced stream of event records

Can be used to reconstruct dynamic program behavior

Typically requires code instrumentation
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TAU Performance System Architecture

Instrumentation

Instrumented
T Pre- Source Object Executable Binary Rewrite
. Cod . Code
Code processor Code Compiler ode Linker [: ::l et
Virtual
libraries Machine
PROFILE Run-Time Library Modules TRACE

R —

(7 >

=
§ @ Profile Function Statistics @

. Groups Database
5 Profiling Event Traces
§ Data Files E [z [Z Event Tables
= Function Hardware User-Level

Callstack Counters Timers

. Paraver
2 Racy ASCII Trace v .
'g JRacy Report Logs alnpit
< paraprof EPILOG




7

TAU Instrumentation Approach

Support for standard program events
* Routines
» C(lasses and templates
« Statement-level blocks

Support for user-defined events
* Begin/End events (“user-defined timers™)
« Atomic events (e.g., size of memory allocated/freed)
« Selection of event statistics

Support definition of “semantic’ entities for mapping
Support for event groups

Instrumentation optimization (eliminate instrumentation in
lightweight routines)
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TAU Instrumentation

« Flexible instrumentation mechanisms at multiple levels
* Source code
 manual (TAU API, TAU Component API)

 automatic
» C, C++, F77/90/95 (Program Database Toolkit (PDT))
* OpenMP (directive rewriting with Opari, POMP spec)

e Object code

 pre-instrumented libraries (e.g., MPI using PMPI)

« statically-linked and dynamically-linked
» Executable code

» dynamic instrumentation (pre-execution) (DynlnstAPI)

e virtual machine instrumentation (e.g., Java using JVMPI)
* Proxy Components
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Using TAU

e Install TAU

% configure ; make clean install

* Instrument application
« TAU Profiling API

* Typically modify application makefile
 include TAU’s stub makefile, modify variables

 Set environment variables
« directory where profiles/traces are to be stored
 name of merged trace file, retain intermediate trace files, etc.

 Execute application
% mpirun —np <procs> a.out;
* Analyze performance data
e  paraprof, vampir, pprof, paraver ...
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TAU: Example 1 /4

ﬁﬁ#*ﬁﬁ#*ﬁ#w*ﬁ*w*ﬁ#w*ﬁ##*ﬁ#w*ﬁ#w*ﬁ#w*ﬁ#w*ﬁ##**#w**#wﬁﬁ#wﬁﬁ#*ﬁ##*ﬁ*w*ﬁ*w*ﬁ

Index of http://acts.nersc.gov/tau/programs/psgesy

Name Last modified SJize
a Parent Directory 25-May-2004 15:24 -
@ Makefile 25-May-2004 15::2Z:2 Zk
@ Feadme 25-May-2004 515:22 ik
Eﬂ pagegvdriver.£90 25—Hay—2004515:22 10k
Eﬂ pagesvdriver.job ZS—Hay—ZDDQEIS:ZZ 1k
Options currently installed: :
Sase v o ] 4

[fusr/common/acts/TAU/tau-2.13.5/rs6000/1ib] |s Hake®
Hakefile.tau-wpi-papi-pdt
Hakefile.tau-wupi-papi-pdt-openup
Hakefile.tau-upi-papi-pdt-openmp-profile-trace
Hakefile.tau-mpi-papi-pdt-openmp-trace
Hakefile.tau-wpi-papi-pdt-profile-trace
Hakefile.tau-wpi-papi-pdt-trace
Hakefile.tau-upi-pdt
Hakefile.tau-upi-pdt-profile-trace
Hakefile.tau-wpi-pdt-trace
Hakefile.tau-papi-pdt

Haket i le. tau-papi-pdt-openup

Hakefi le. tau-papi-pdt-openup-profile-trace
Hakef i le. tau-papi-pdt-openup-trace
Hakefile.tau-papi-pdt-profile-trace

Hakefile. tau-papi-pdt-trace

Hakefile. tau-pdt

gx

#*%* This makefile shows how to use TAU to automatically instrument and
#* compile a 3imple Fortran progrem that calls the ScallAPACE routine

## PSIGESV to solve a syatem of linear equations.
#* modules "tau” and "scalapack",

##

*
*
*
It regquires the *
as well as "gmake" *

*

*

g*#*******w***w**#w**#w***w**#w***w**#w**#w**#w**#w**#w******#***w***w*

# The following defines the TAU macros
# For other options =see § (TAURQOTDIR)/rs36000/1lib
include § (TAUROOTDIR) /r=36000/1ib/Makefile.tau-mpi—-pdt-profile-trace

# Corment the following line to disable TAU

USE TaO = 1

Fa0

LINEER
PDTFS0OPARSE
TAUINISTR
FFLAGS

LIBS
LDFLAGS

ifdef USE_ TAU

§ (TAU Fo0)

§ (TAU_LINKER)

§(PDTDIR) /5 (PDTARCHDIR) /bin/f£90parse

5 (TAURCOTDIR) /4 (CCNFIG ARCH) /bin/tau instrumentor
§(TAU_MFI_ INCLUDE] §(TAU F90 SUFFIX)

§(TAU_MFI FLIBZ) §(TAU LIES) §(TAU FORTRANLIES)
-brtl -binitfini:poe_ remote_main

# Rule used for automatic instrumentation

COMF RULE = § (PDTFSOFARSE) §< §(FFLAGS): %
§(TAUINSTR) §*.pdb $< -o $¥.instc.£30 :;
$(FO0) §(FFLAGS) -o §%.inat.fo90 -o §0 : %
rm -f §*.pdb :

else

# Disabhle TAU instrumentation

TAU DEFS =

# Don't use TAU MPI wrapper library

TAU MPI LIBS = -L/usr/local/lib -lmpich -lgm

TAU LIBS =

Hakefile. tau-pdt-profile-trace
Hakefile.tau-pdt-trace

[fusr/coswonfacts/TAU/tau-2.13.5/rs6000/1ib] []

TAU WRAFPPER LIB =
TAU TINCLUDE =

>
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COMP_RULE = §(F90) §(FFLAGS) -c §< -o 5B :
LIBS = §(TAU MPI LIES)
LINEER = § (F9o0)

H/”’/j endif
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TAU: Example 1 @

. . T Function Legend P
psgesvdriver.int.f90 —' - - "
PROGRAM PSGESVDRIVER [ mammiT L (_ RACY )
! B wPi_Atreduce() T
! Example Program solving Ax=b via ScalAPACK routine PSGESV |:| MPI_Attr_get() e Help
! B wvP1_Beasi)
! . Parameters || MPI_Comim_create() Functions
| | MPI_Comm_dup{()
I**xx* 3 bunch of things omitted for the sake of space ***x : MPI_Comm_free() m}&
] mP1_comm_group()
! . Executable Statements ! MPI_Comm_rank(}
! | | MPI_Comm_size()
! INITIALIZE THE PROCESS GRID || MPI_Comm_spiit()
) || MPI_Finalize()
integer profiler(2) L MPI_Gmup__free()
save profiler = x::_ﬁir:;n_mln
call TAU PROFILE INIT() L x::—'ge“d“m
call TAU PROFILE TIMER (profiler,'PSGESVDRIVER') L MPI-Op-:m Q y
call TAU PROFILE START (profiler) o MPI_P:;kEe()
CALL SL INIT( ICTXT, NPROW, NPCOL ) . MPI_Pack size()
CALL BLACS GRIDINFO( ICTXT, NPROW, NPCOL, MYROW, MYCOL ) 1 MPI:Hecv_() J—'LI USER EVENTS =
] MPI_Reduce()
I*x%%* 3 bunch of things omitted for the sake of space **** i MPI_Send() File Configure Help §
[ | MPI Testall()
CALL PSGESV( N, NRHS, A, IA, JA, DESCA, IPIV, B, IB, JB, DESCB, & O MPI_Type_commit()
INFO ) [] MPI_Type_contiguous() UserEvents
[ ] MPI_Type_free() i
I***%* 3 bunch of things omitted for the sake of space **** B wPi_Type_size() n,c,t 0,0,0
[ ] MPI_Type_vector() nec.tl.0.0
call TAU PROFILE STOP (profiler) ] PsGESVDRIVER v
STOP F-LI JjRacy Main Gmduw:ppruf.dat/pngsv_tau/wurk/usnlluI]/ l:‘ SL_INIT “,C,t Z,D’u
END . . -others- n,[:,t 3,'],']
File Options Windows Help
n,c,t 4,0,0
COUNTER NAME: Default »\é n,[:,t 5,[',['
e an [ T VT close
et 00,0 [ o T
ner 10,0 I TR T
net 2,00 T TR . &
ner 3,00 DN T T
et 40,0 T TR T
net 5,00 T — . .
NB. ScaLAPACK routines have not been instrumented and
therefore are not shown in the charts.
%
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TAU: Example 1 ¢4

[/ usr/common/ howes/o/osni/vork/ psgesv] 1=

Makefile events.5.edf profile.5.0.0 psgesvdr iver . x
Readme pprof.out psgesvdr iver .err tautrace.0.0.0.tre
events.0.edf profile.0.0.0 psgesvdr iver . £90 tautrace.l1.0.0.tre
events.l.edf profile.1.0.0 psgesvdriver.inst.f90 tautrace.2.0.0.trc
events.2.edf profile.2.0.0 psgesvdr iver. johb tautrace.3.0.0.tre
events.3.edf profile.3.0.0 psgesvdriver.o tautrace.4.0.0.tre
events.4.edf profile.4.0.0 psgesvdr iver .out tautrace.5.0.0.tre

[fusr/cowmon/howes/ofosni /work/pspesv] pprof

Reading Profile files in profile.®

NODE 0;CONTEXT 0; THRERD O: :

Exclusive Inclusive #Subrs Inclusive

total wsec usec/cal | FUNCTION SUHHARY (wean):

Exclusive Inclusive Inclusive Name

PIGESUDRIVER
total wsec usec/cal |

6314 SL_INIT
211 HPI_Bcast()
783 HPI_Allreduce()

= 222 167 36510 PSGESVDRIVER
231 HPI_Recv()

16 6329 IL_INIT
465 HPI_Recy()
286 HPI_Bcast()

938 HPI_Finalize() -
1056 HPI_AI Ireduce()

551 HPI_Comm_create(}
HPI_Type_commit()
HPI_Comm_split()
HPI_Reduce()
HPI_Type_vector()
HPI_Type_free()
HPI_Send()
HPI_Init{)
HPI_Comm_dup{}
HPI_Isend{}
HPI_Op_create()}
HPI_Type_size()
HPI_Testal | {)
HPI_Pack(}
HPI_Op_free()
HPI_Comm_free()
HPI_Pack_szize()
HPI_Type_contiguous{)
HPI_Group_inc|{)
HPI_Group_free()

1027 HPI_Finalize()
900 HPI_Comm_create)
227 HPI_Comm_split{)

9 HPI_Type_commit(}
48 HPI_Reduce()}

T HPI_Type_freel()

T HPI_Type_vector()

229 HPI_Init()
27 HPI_Send()
141 HPI_Comm_dup{)

4 HPI_Type_size()
18 HPI_Op_create()
19 HPI_Isend()

12 HPI_Testall()

T HPI_Pack()

T HPI_Cowm_free()
12 HPI_Type_contiguous()

4 HPI_Op_freel)

4 HPI_Pack_size{)
1T HPI_Group_incl(}
11 HPI_Couwm_sizef)

O PR 00 b L BN = & N s e

5.33333
5.33333
5.33333
4
2

.0
.3
.2
LT
A
.6
H]
3
2
2
0
0
9
6
4
4
4
3
2
1
1
1
1
1
1
0

ScSooooooooooooooouoooooom

P

1.
1.
1.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

==l R = R R — ] — N ] — ] — ] —]
SooooooooooooooooooooS

b b 3 =] B 00 =0 =0 O 00 =

4 HPI_Comwmw_rank()
g HPI_Group_free()
2 HPI_Comm_group()
& HATINIT

T HPI_Attr_get()
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a
.0
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.0
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P
1
1
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TAU: Example I ¢

rﬂ Vampir 3.0

File Global Di

pzgesvdriver,py: done

rﬂ Yampir 3.0 — Summary Chart

T = Vampir 3.0 — Activity Chart

HPI

rﬂ vampir 3.0 - Summary Timeline

1.5 =

P
PSGESYDRIVER

WsL_INIT

Default

S =
> e
ACTS

A
ffreeser ‘m

Science

BERKELEY LaB

MATINIT SL_INIT i i :
M HPI - i i H
PSGESYIRIVER 0 0 [
M 5L _INIT I I \
1 1 1
1 1 1
1 1 1
| | i
0‘5 s 1;6 s 1;5 s
Process 0 Process 1 Process 2 |
1.6 = 1.k = 1.6 =
WHPI
FSGESVIRIVER o
WSL_INIT Sl IM
WHATINIT 3 ol
Process 3 Process 4 Process &
1,6 = 1,6 = 1,6 =
. M
i ’_'L| Yampir 3.0 - Process Profile “I"'ampir 3.0 — Identified Activity

Process

Process

Process

Process

Process

Process

Location: Process 4
Actiwityi MOACT (327E7)
Operatior (-932
Hinimum: 3,515 ms

Average; 2,515 ms

0,0
4

Maximumy 3,515 ms
Sum 3,515 ms

Ococurence 1

State: NOACT
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TAU: Example 2 (/2

[fusr/common/homes fofosni fwork/pdessvx] Is -la

Index of http://acts.nersc.gov/tau/programs/pdgssvx total 28144
----- 2 osni w340 192 Jun
o ] 4 osni MpCCC 8192 Jun ..
Nate Last modified Size 1 osni u340 1428 Jun 127 Hakefile
1 osni w340 2401 Jun : Readwe
1 osni w340 6343 Jun 127 dereate_mwatrix.c
1 nsni w340 6313 Jun :05 dcreate_matr | ®%.inst.c
@ ooon Directory 25-May-2004 15:24 - 1osni uddd T jun 39 dereate_sateix.o
?) wasersie smey200s 1522 1k pomi 1AL Jun 21 1406 ovents 1
Reace 25-may-z008 16109 2k om0 1801 Jun 21 14106 ovents. .odt
_ 1 osni 340 1301 Jun :06 events.5.edf
doreate macrix.c 25-May-2Z004 15::22 6k 1 osni w34l 1201 Jun . events.6.edf
@ 1 osni w340 1801 Jun :06 events.T.edf
lns 3937.rua 25-May-2004 15:22 559k 1 osni w340 572508 Jun 127 Ins_3937.rua
@ 1 osni w340 1342 127 wake. inc
make . inc 25-May-2004 15:22 1k 1 osni w340 h509 H pddrive.c
1 osni w340 143 :06 pddrive.err
pddrive.c 25-May-2004 15:22 Sk 1 osni w340 6178 :04 pddrive.inst.c
@ 1 osni w340 412 127 pddrive. job
pddrive. joh Z5-May-2004 15:22 1k 1 osni FREL 4693 :05 pddrive.o
1 osni w340 394 :06 pddrive.out
pdgsavx.c 25-May-2004 15:22 43k 1 osni u3dl 936669 05 pddrive.x
—— 1 osni w340 43904 127 pdgssve.c
1 osni w340 44423 :05 pdessvx.inst.c
. . . 1 osni w340 13656 105 pdgssvx.o
Makefile: compilation rule ~|--i——— 1osni w340 7531 :06 profile.0.0.0
OBJS = pddrive.o dcreate_matrix.o pdgssvx.o :g:g gigg EEE:; :2% g
TARGET = pddrive.x w340 2501 :06 profile.3.0.0
L ——— u340 2483 :06 profile.4.0.0
‘COMPRULE = $(PDTCPARSE) $< $(COMPFLAGS) $(CDEFS) $(INCLUDEDIR); \ 91 9L o D200
,,,,,,,, i $(TAUINSTR) $*.pdb $< -0 $*.inst.c -g "COMPUTATION" ; \ w340 2487 : profi le.7.0.0
. $(CC) $(COMPFLAGS) $(CDEFS) $(BLASDEF) $(INCLUDEDIR) -c $*.inst.c -0 $@ ; \ u340 1639384 :06 tautrace.0.0.0,
. rm -f $*.pdb ; w340 1436496 :06 tautrace.1.0.0.
N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEE .34'] 1693163 H tautpace_2_ﬂ_n_
w340 1417992 (06 tautrace.3.0.0.
$(TARGET): $(OBJS) 340 1428456 :06 tautrace.4.0.0.
$(LINKER) $(LNKFLAGS) $(OBJS) $(LIBS) $(TAULIBS) -Im -0 $@ udd0 1696488 :06 tautrace.5.0.0.
w340 1441723 (06 tautrace.6.0.0.
. #Compilationrule oot wark/pdgssonl 106 toutrace.7.0.0.
i | LC.O: :
»:.§ COMPRULE) : include $(TAUROOTDIR)/rs6000/lib/Makefile.tau-mpi-papi-pdt-profile-trace

~> ‘_/

__] -
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TAU: Example 2 @2

PAPI provides access to hardware performance
counters (see http://icl.cs.utk.edu/papi for details

and contact acts-support@nersc.gov for the
corresponding TAU events). In this example we

Function Data Window: pdgssvx /work,/osniful/

int mainfint, char **) C
MPL_Initd)

are just measuring FLOPS.

PARAPROF

ParaProf Manager
File Options Help

1@ Applications
@ [ standard Applications
@ [ Defaulr App
@ [ Default Exp
@ [ Default Trial
@ PAPI_FLOPS

MPI_Comm_sizel)

MPI_Typ e_contiguous()

MPI_Typ e_cormmit()
MPI_Comm_group()
MPI_Group_incl()
MPI_Comm_create()
““““ m_rank(

m_splitd
hte_rmatrix(Sup erMatrix =,
]

e_sizel)

IEONEEEEN

nssweisuperlu_options_t #,

7470666.125 I riean

7a05372. 0 [ ..t 7,0,
67005 10.0 [ 1, c,t 60,0
85098295 .0 [ 1t 5,0,0
53208470 [ 1, c,t 4,0,0

6373470 0 I ot 3,0,0

92153570 [ 1, c,t 2,0,0
7500015, 0 ] 1t 1,0,0

® [ Runtime Applications el
[ Dk Applications Sduce() 7111244.0 _ n.c.t 0,0,0
athern)

atherv)

ParaProf: pdgssw= /work /osni/ul;

ACT Short Course on the DOE ACTS Collection - SIAM CSE05 Conference 14
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Study Case: Electronic Structure Calculations Code

#Hakefile for PEtot on IBH 3P
fHodules required: "lapack”™ and "tau™

include ${TAURDOTDIR)/rs6000/1ib/Hakefile. tau-upi-pdt

(TAU_F90)

( TAU_LINKER)
PDTFO0PARSE =
TAUINETR

FFLAGE g —qfizxed=80

LIB = $FLAPACK -lessl

TAULIBS = ${TAU_HPI_FLIBS) ${TAU_LIBS) #{TAU_FORTRAMLIBS)

$(TAUINSTR) $*.pdb $< —o
$(FC) $(FFLAGS) -c i
if [ 1 -f 1@ 1; then %

$(PDTDIR)/#{PDTARCHDIR) /bin/f95parse
s (TAURDOTDIR) /${CONFIG_ARCH)/bin/tau_instrusentor
#FFLAGS = -g —-qfixed=80 -garch=pwr3 -quaxwes=4096 Y

TAU_THCLUDE} ${TAU_HPI_IHNCLUDE)
arch=pwr3 -quaxzwem=4096 ${TAU_HPI_INCLUDE) File
LDFLAGS = -brtl -binitfini:poe_remote_mwain

Linst.f -0 :ii@ AN

echo "Error in compiling i
:I:l_[F[:) F(FFLAGS) -c #< -o |

i;
ra -f §¥.pdb ;

${FC) F{(FFLAGSY -c 1<
F{COHP_RULE)

PP—==" Office of
Science
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nst.f: trying without PDT™; \

\\ ParaProf: TES

% ParaProf Manage!

File Options Help

% Function D

=10]

File Options wWindows Help |

@ Applications
@ [Jstandard Applications
@ [ Default App
@ [ Default Exp
@ [ Default Trial
@ Time
& 3 Runitime Applications
© 7 DB Applications

¢ Functi

Windows Help

= [=[S

Metric Name: Time
Name: MPI_Barrier()
Value Type: nunber of calls

173860 (NG =an

173660 NG . c.t 1,0,0
17366.0 NG .t 20,0
173660 NG .- 20,0
173660 NN, c.t 4,0,0
173660 NG . c.t 5,0,0
173660 NG .- 6,0,0

B MPI_Earrier()

W v UNE_VWR
MPI_Allreduce()
GEN_G_COMP

HPSI_COMP:: NONLOCAL_QSP
CO_COMP

INWVCPFFT_COMP

MPI_Bcast()

IEONEENE

File Options Windows Help

= 173660 NN c.t 70,0
173660 NG . c.t 8,0,0
17366.0 NG ..t 5,0,0
173860 [INEEG 1.t 10,0,0
E 173660 NG ..t 11,0,0
173660 NG ..t 17,0,0
=10l x|

File Options Wndows Help |

=10 Metric Name: Time

Metric Name: Time
value Type: exclusive

oz o T
net 1,00 I S o T T
net 20,0 I S e T
net 2,00 I S o T
net 4,00 I S v T T
n.ct 50,0 [ S [ TRIT .
net 6,00 I S T TSI
nc.t 7,00
nct 8,00
nct 9,00
nct 10,00
net 11,00
nct 12,00
nct 13,00
nct 14,00
n,ct 15,00

e
ACTS

(COLLECTION

Name: MPI_Barrier()
Value Type: exclusive

Units: microseconds

20784500667 NG can

5.04105 377 (I .t 4,0,0
4986313067 NI . c.t 14,0,0

4.0zz25 177 I . c.t 3,0,0
3357200167 N 1.t 15.0,0

3.7651509E7 N .t 7,00

342641737 N . c.t 3.0,0
3.4241371c7 I 1.t 12.0,0
294135317 N . c.t 11,0,0

2.g323407c7 NN .t 0,0,0

2.7785447e7 N 1 .c.t 10,0

2653036 167 NN .t 2,0,0
2.1387763e7 N 1.t 10,0,0
2.0z29750c7 NN . c.t 13,0,0

1.4569405E7 [N r.c.r 5,0,0

7479456.0 M n,c.t 6,0,0

Short Course on the DOE ACTS Collection - SIAM CSE05 Conference 15
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Auto Instrumentation using TAU COMPILER

 $(TAU COMPILER) stub Makefile variable (v2.13.7+)

e Invokes PDT parser, TAU instrumentor, compiler through
tau compiler. sh shell script

* Requires minimal changes to application Makefile
» Compilation rules are not changed
» User adds $(TAU COMPILER) before compiler name

* F90=mpxIf90
Changes to
F90= $(TAU COMPILER) mpxI1{90

« Passes options from TAU stub Makefile to the four
compilation stages

e Uses original compilation command 1f an error occurs

. ~ : /
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Using TAU COMPILER 1n previous example

% ¥
F i ¥
#* Thiz wakefile shows how to use TAU to autowatically instrusent and #
#% compile a simple Fortran program that calls the ScalAPACK routine %
&+ PIGESY tg snl¥e a gyxteu of Linear equatiugs. Itnrequires the &
#* modules tau and “scalapack , as well as “egmake ¥
2 ¥
F B8 0 8 08 R0 R R R R 8T R R TR % RS e RN

.SUFFIXES : .90

# The following defines the SCALAPACK wacros
# include ${SCALAPACKROOTDIR)/SLwake. inc

# The following defines the TAU wacros
# For other options see $(TAURDOTDIR)/rs6000/1ib
include ${TAURODOTDIR)/rs6000/1ib/Hakefile.tau-wpi-pdt-profile-trace

$(TAU_COHPILER) F{TAU_F90)

—qgsil i X=T=T50

F$(TAU_LIHKER)

$(TAU_HPI_FLIBS) ${TAU_LIBS) #{TAU_FORTRAHLIBS)
=brtl -binitfini:poe_remote_main

$(SCALAPACK) #{PBLAS) #{BLACS) -lesslp?

LINKER
LIES
LDFLAGS
STLIBS

TARGET = pspesvdriver.x
0BJS = psgesvdriver.o

${TARGET) : T(0BJS)
${LINKER) $(LDFLAGE) #(0BJS) -o 1@ $(LIBS) H(STLIBS)

.190.0:
FC(F90) F(FO0SUFFIX) -c ¥<

clean:
-&rm -f H{TARGET} *.o0 ¥, inst.f90 profile.® \
¥ trc *¥.edf ¥.pv ¥ _pprof *. izt
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TAU Performance System Status

e Computing platforms (selected)

« IBM SP / pSeries, SGI Origin 2K/3K, Cray T3E / SV-1/ X1, HP
(Compaq) SC (Tru64), Sun, Hitachi SR8000, NEC SX-5/6, Linux
clusters (IA-32/64, Alpha, PPC, PA-RISC, Power, Opteron),
Apple (G4/5, OS X), Windows

e Programming languages
e C, C++, Fortran 77/90/95, HPF, Java, OpenMP, Python

 Thread libraries
» pthreads, SGI sproc, Java,Windows, OpenMP

« Compilers (selected)

» Intel KAI (KCC, KAP/Pro), PGI, GNU, Fujitsu, Sun, Microsoft,
SGI, Cray, IBM (xlc, xIf), Compaq, NEC, Intel

e Full Tutorial by Sameer Shende
hitp.//acts.nersc.gov/events/Workshop2004/slides/tau.pdf
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